We report an unusual case of a 27-year-old male with an acute presentation of choriocarcinoma. The patient presented with unstable vital signs, severe anemia and a widened arterial pulse pressure following a several day history of testicular pain. He was subsequently diagnosed as having testicular choriocarcinoma with multiple hepatic metastases and large hemorrhagic para-aortic lymph nodes. The widened pulse pressure persisted during fluid resuscitation and correction of both the anemia and hypotension, and only narrowed after the initiation of chemotherapy. A literature review indicates that metastatic testicular choriocarcinoma is a rare but aggressive malignancy that often presents with acute symptoms and signs that cause patients to seek emergency care. We summarize the reported cases of "acute" testicular choriocarcinoma presentation and briefly discuss its relationship to widened arterial pulse pressure.
Introduction
Testicular cancer is a general term for several distinct but related neoplasms. 1 It constitutes only 1% of cancers in males overall, but is the most common malignant neoplasm in men aged 15 to 35 years, with an incidence of 2.1 cases per 100 000 males and 4 times greater incidence in white males than in black males. [1] [2] [3] Germ cell tumours (GCTs), of which choriocarcinoma is a type, account for nearly 93% of all primary testicular malignancies. Although pure choriocarcinoma accounts for only less than 1% of all testicular tumours, it is a common component of This article has been peer reviewed.
other testis tumours and its syncytiotrophoblastic cells contain plasma chorionic gonadotrophin (β-hCG), which is used as a tumour marker for diagnosis, grading and treatment response. [4] [5] [6] In most cases, malignant testicular tumours manifest as painless testicular masses; however, patients may also present with testicular pain secondary to bleeding or infarction in the tumour, symptoms from metastases, or symptoms from elevated levels of β-hCG. 7 Emergency physicians should be aware that testicular cancer can first present as a life-threatening disorder and that successful resuscitation may depend upon treatment of the underlying malignancy. In addition, physicians should know that specific imaging modalities and laboratory tests, such as lactic dehydrogenase (LDH), α-fetoprotein (AFP) and β-hCG, will help identify the underlying malignancy and expedite effective therapy.
Case report
A 27-year-old male arrived at the emergency department (ED) by ambulance with jaundice and hypovolemic shock. He gave a 1-week history of left testicular pain, diagnosed by his family physician as epididymitis. After ciprofloxacin was initiated, the patient had developed abdominal pain and dark urine; thus, his treatment was changed to doxycycline. He felt increasingly unwell, with lethargy, fatigue and abdominal pain, and on the morning of his presentation to the ED, he experienced a syncopal episode.
Physical exam
In the ED, he was alert and oriented but appeared ill, with pallor and jaundice. Vital signs revealed a tympanic temperature of 36ºC, a respiratory rate of 24 breaths/min, a thready pulse at 143 beats/min and a blood pressure (BP) of 121/60 mm Hg, which quickly fell to 82/40 mm Hg. Examination of the cardiovascular system revealed a reduced jugular venous pressure and a hyper dynamic apex, with no abnormal heart sounds or bruits. The respiratory exam was unremarkable except for shallow respirations, and the abdomen was distended with right upper quadrant tenderness. Hepatomegaly and ascites were also noted, but there was no evidence of peritonitis. Scrotal examination revealed a tender left testicle with no swelling or testicular masses. Rectal examination was negative for melena, masses or occult blood.
Treatment
A 1L normal saline bolus was rapidly infused, and the BP rose from 80 mm Hg by palpation to 121/60 mm Hg.
Transfusion was initiated within 90 minutes of arrival and, after 2 units of packed red blood cells, BP had risen to 140/75mm Hg.
Laboratory investigations
Significantly abnormal results included a leukocyte count of 31.6 × 10 9 /L with a marked shift to the left, a hemoglobin level of 67 g/L with target cells and fragments, a plasma fibrinogen level of 5. Computerized tomography (CT) of the abdomen demonstrated hepatic metastases with necrosis, as well as large hemorrhagic para-aortic lymph nodes and free fluid in the abdomen. There were bilateral metastatic pleural and parenchymal nodules in the chest, but no abnormal mediastinal lymph nodes. A contrast CT of the head was normal, and scrotal ultrasound was consistent with choriocarcinoma of the testes.
Two days later, the patient was started on bleomycin, etoposide and cisplatinum. After 2 chemotherapy treatments, his pulse pressure returned to normal (120/80 mm Hg).
Discussion
Choriocarcinomas are the most aggressive and rapidly growing germ cell tumours. They spread via blood and lymphatics, with early hematogenous dissemination to lungs, liver, brain and other visceral sites. Because the average diagnostic delay is 4 to 6 months after symptom onset, patients often present initially with acute disorders resulting from hemorrhage or necrosis of the primary tumours or their metastases. 8, 9 Published case studies show that choriocarcinoma may present with 1 or more of the following complications.
Hematologic
Choriocarcinoma and other testicular cancers often cause life-threatening or fatal bleeding problems. These include hemoptysis, hemetemesis, melena and epistaxis, as well as hemorrhage into closed spaces such as the scrotum, brain or peritoneum. [10] [11] [12] [13] [14] [15] [16] The tumours themselves are highly vascular 17 and can bleed continuously despite small size. 12 In Acute presentation of choriocarcinoma addition, hepatic metastases may lead to clotting factor deficiency (II, V, VII and X), and choriocarcinoma has been associated with consumption coagulopathy and thrombocytopenia, which aggravate tumour-related bleeding. 18
Cardiovascular
Choriocarcinoma may invade blood vessels throughout the body, causing large vessel occlusion or, in rare cases, arteriovenous shunts. A retrospective study of 1 germ cell tumour database showed that 9.3% of 333 male patients with metastatic disease had radiographic evidence of inferior vena cava obstruction. 19 These patients often had leg swelling and dilated abdominal wall veins, but 29% had thromboembolic complications, including 1 fatal pulmonary embolism. 19 
Respiratory
Choriocarcinoma spreads hematogenously to the lungs, with resulting pulmonary embolism, pulmonary edema, adult respiratory distress syndrome (ARDS), pulmonary hypertension or cor pulmonale. [20] [21] [22] [23] [24] [25] Patients who develop cough, chest pain, dyspnea, hemoptysis, hypoxemia or evidence of pulmonary hypertension and acute right heart strain therefore require thorough evaluation. [24] [25] [26] 
Endocrine
Patients with choriocarcinoma typically have elevated β-hCG levels. 4, 5 Because the β-hCG molecule has a direct thyroid-stimulating effect, these patients may present with hyperthyroidism. 27, 28 Thyroid symptoms are usually mild, even in the face of widespread choriocarcinoma, 28 but range from subtle exopthalmos to fulminant throtoxicosis. 7, 27 Thyroid enlargement is unlikely, and in 1 series the most common findings were tachycardia, hypertension and systolic flow murmur. 7 In general, hyperthyroidism resolves as β-hCG levels fall after chemotherapy. Specific anti-thyroid medication is rarely required.
Gastrointestinal
Acute or chronic gastrointestinal bleeding may occur in patients with metastatic choriocarcinoma, 12, 29 and 1 case of small-bowel obstruction due to jejunal intussusception has also been reported. 29 
Neurologic
Brain metastases are common; therefore, various neurological syndromes, including visual loss, are reported, 30, 31 and testicular choriocarcinoma may present initially with intracerebral hemorrhages or massive, sudden intratumoural hemorrhage. 14, 15 Widened pulse pressure The arterial pulse pressure is the difference between systolic and diastolic pressures. Normal pulse pressure is between 20-60 mm Hg. 32, 33 A widened arterial pulse pressure occurs in conditions in which the arterial compliance increases disproportionately to the stroke volume. Similarly, a narrowing of the arterial pulse pressure is seen when the stroke volume is increased without a corresponding increase in the arterial compliance or as the compliance decreases without a corresponding decrease in the stroke volume. In short, a widened arterial pulse pressure occurs when there is an increase in the arterial compliance-tostroke volume ratio. 33 Other reported causes of widened pulse pressure include exercise, anemia, vasogenic shock, beriberi, thyrotoxicosis, aortic regurgitation, patent ductus arteriosus and arteriovenous shunting.
Summary
A patient with metastatic testicular choriocarcinoma presented with unstable vital signs, anemia and a widened arterial pulse pressure following 1 week of testicular pain. The initial presentation of choriocarcinoma is often an acute, life-threatening condition as the result of advanced, widespread metastases. Our patient's case is unusual in that he presented with a widened arterial pulse pressure in the presence of shock. 34 The widened arterial pulse pressure was likely due to arteriovenous shunts from multiple metastatic lesions. In fact, trauma and neoplasms are responsible for most cases of arteriovenous shunts involving the liver. 35 Emergency physicians should be aware that testicular neoplasms and choriocarcinoma may be the cause of hemorrhagic shock. Using investigations that are readily available in most EDs, the emergency physician can identify the underlying malignancy as the causative agent and direct therapy appropriately.
